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PAaTENT OFFICE.

CONRAD LUDVIG ROSENQVIST, OF BIRMINGIIAM, ENGLAND, ASSIGNOR TO
VERITYS LIMITED, OF LONDON, ENGLAND.

b

ALTERNATING-CURRENT ELECTRIC MOTOR.

SPECIFICATION forming parv of Letters Patent No. 637,349, dated November 21, 1899,
.&ppliuatiﬂn filed March 31, 1898, Serial No. 676,020, (No model)

1o all whom it may concermn:

BeitknownthatI, CONRAD LLUDVIG ROSEN-
QVIST; engineer, a subject of the King of Swe-
den and Norway, residing at Birmingham, in
the county of Warwick, England, have in-
vented new and useful Improvements in or
Relating to Dynamo-Electric Machinery, of
which the following is a specification.

My invention relates to dynamo-electric ma-
chinery, and in particular to machines which
are adapted to be operated either as single-
phase alternating-current motors or as direct-
current motors. Some of my improvements
are; furthermore, applicable to motors and
generators of the ordinary type.

The chief object of my invention is to pro-
vide a single-phase alternating-current motor
which shall be capable of operating efficiently
on circuits of any desired periodicity, which
shall be effective in starting, and in which the
current consumption will be regulated in pro-
portion to the work done without causing any
fluctuation in the lights operated from the
same circuit, | |

1The chief feature of my invention consists
in an improved construction of dynamo-ma-
chine armature, and also in a new method of

winding the field-magnets of those alternat-

ing-current motors in which two sets of wind-
ingsare provided on the field-magnet,whereby
when a current is flowing in one set of wind-
ings the secondary currents developed in the
other set of windings are neutralized.

My invention also comprises an improved
indicator which ecan be adjusted sothat alamp
shall be lighted or an alarm given when the
machine-spindle attains a predetermined
speed of rotation. t

My invention is illustrated in the accom-
panying drawings, in which-—

Figurelisanelevation, somewhat diagram-
matical, of a four-pole machine having an ar-
mature constructed and wound according to
my invention. Kig. 21is a side elevation of
the same. Iig, 3is a diagram illustrating
another method of connecting the armature-
coils in aring-armature. ¥ig. 4isa diagram
showing thedevelopmentof an armature such
as illustrated in Fig. 3. Fig. 5 is an eleva-
tlonillustrating my improved device forlight-

of a shaft has been obtained and will be here-
inafter more fully explained.
Referring now more particularly to Figs. 1

and 2, my improved armatures are con- §g

structed with two or more separate cores,
three beingshownin the drawings, (marked A
B C,) secured side by side on the same spin-
dle 1. In Fig. 1 the cores are shown one out-

side the other in order that the position of 6o

the armature-coils may be somewhat more
clearly indicated. Each core is wound with
colls 2, and said coils are connected in suc-
cession to a single commutator 3. The corés

A B C are staggered—that is to say, are se- 63

cured to the shaft 1 in such a manner thaft
the coils 2 thereon are displaced relatively

with regard to each other, as clearly shown

in Fig, 1.

In Figs. 1 and 2 the coils are connected in
seriesand in succession, sothatany one of the
colls has its ends joined to coils which are
not upon the same core as itself. Ifor ex-
ample, the ends of a coil on a core A are

70

joined to coils on cores B and C, one on each yg

side. The commutator-bars in a multipolar
machine are cross-connected in the usual
manner, as shown in Fig, 1, so that the two
halves of the armature will be joined in par-
allel.
so wound as to obviate the necessity for cross-
connecting the commutator-bars, as shown
for example, in Figs. 3 and 4.

In Fig. 3 the holes through which the coils

The coils may, however, if desired, be 8o

are wound are shown as being of different 8s

sizes to indicate on which core of the arma-
ture the coilissituated,thelargeslots (marked
4) being in the core A, for example, the next
size (marked 5) being in core B, and the
smallest (6) in the core C. Inthedevelopment
of this armature (shown in Fig. 4) the slots
are of the same size, since the separate cores
are clearlyshown. The winding is as follows:
mtarting from the commutator-bar 7,the wind-

ing passes through a slot 4 on the core A, g5

then to a commutator-bar 8, diamefrically op-
posite the bar 7, from the bar 8 to another
slot 4 on the core A, diametrically opposite
the first slot. From thenceit passes to a com-

mutator-bar 9 next adjacent to the bar?7 ,and ico

from thence to a slot 5 in the core B next in

ing a lamp when a desired speed of rotation | front of the first slot of the core A. TFrom
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slot 5 the winding passes to the commutator-
bar 10 adjacent to the bar &, and from thence
to a slot 5 on the core B directly opposite the
first slot. From theslot 5 the wire passes {o a
bar 11 adjacent to the bar9, and from thence
to a slot 6 on the core C; from the slot 0 to
the bar 12 in front of bar 10, and from bar 12
to a second slot 6 on core C. ¥rom this siot
the wire passes to a bar 15 next in front of
bar 11, and from bar 13 to & slot 4 on the core
A, half-way between the first two slots above-
mentioned on the same core. Without tra-
cing the winding completely it will be readily
seen that after passing through two diamet-
rically opposite slots in one core the winding
passes through two similar slots on the next
core, and then on the nexi core, the coils be-
ing thereby connected in series. By bhis con-
struction of armature I increase the distance
between the coils on each core, and thereby
the effective polar surface of the core,without
diminishing the total number of coils or com-
mutator-bars for the entire armature. ¥ur-
thermore, the number of slots in one of the
cores will be onlyone-half or one-third or less
part of thewhole number of slots orarmature-
coils.

The machine illustrated in Figs. 1 and 218
intended for use as an alternating-current
synchronous motor, and is provided with a
pair of collecting-rings 21 22. Une ot said
rings is joined to one commutator-segment,
and the other of sald rings is joined to a com-
mutator - segment which is ninety degrees
from the first segment, the difference of po-
tential between said segments being & maxi-
mum with a four-pole machine.

The points
at which the collecting-rings are connected to
the armature will of counrse vary with the
number of field-magnet poles with which the
machine is provided.

or conveniently varying tie cennection
of the machine to the suwnply-circuit in the

method of operation hersinafter set forth 1.

provide a switeh, (illustrated diagrammatic-
allyin Fig. 1,)inwhich 80isa base, of any suit-
able mmaterial, and 51 a switch-arm pivoted
thereto at 2. The base of the switceh carries
threesets of contacts, (indicated by the numen-
als 53 to 62, inclusive.}) The supply-mains
are indicated at (3 and 064 and are connected
through suitable terminals 65 and 60 to the
switch-contacts, the terminal 65 being con-
nected to the contacts 55 and 62 and the termi-

nal 66 being connected to the contacts 58 and

58. The contact 53 is connected through a
conductor 67 to one and of the winding 29 ot
the field-magnet, the other end of sald wind-
ing being connected through the cenductors
63 and 69 to the commutator-vrush 23.
contact 54 is connected Lo the contact 50 and
through the wire 70 to the other commutator-
brush 24. Thecontactd7 isconnecied through
the conductor 71 to one snd of the feld-mag-

net winding 27, the other end of which wind-

ing is connected threough the conductors 72

The !

The con-

tacts 60 and 61 are joined through the coun-
ductors 78 and 74, respectively, to the brushes
26 and 25, which press upon the collecting-
rings. The switch-arm 51 is provided with
bridge - pieces 75, 76, and 77, which are ar-
ranced to connect the contacts 53 and 54, 61
and 62, and 39 and 60, respectively, when the
switeh-arm is in the position shown in full
lines, the bridge-pieces 76 and 77 being also
arranged to connect the contacts 55 and 96
and 57 and 58, respectively, when the switeh-
arm is in the position shown in broken lines.
Normally the switeh-arm is maintained in the
position shown in full lines by means of a
suitable spring 73.

The method of operating is as follows: The
mains 63 6+ being supplied with alternating
current, the switch-arm 51 is rotated on its
pivot to the position shown in dotted lines,
whereby the terminal 65 will be connected
through the contacts 55 56 and wire 70 to the
commutator-brosh 24, and the terminal 66 will
be connected through the contacts 58 and 57
and wire 71 to the end of the magnetizing-coil
27. Alternatingcurrent will therefore besup-
plied to the magnetizing-coil 27 and to the com-
mutator through the brushes 23 and 24+and the
armature thereby caused torotate. Thespeed
of the armaiure inereases until synchronism
with the eenerator supplying current to the
mains 03 64 is obtained, and the switeh-arm
being then released the spring 75 operates to
canse it to assume the position shown in full
lines in the drawing. In this position of the
arm the terminal 65 will be connected through
contacts 62 61 and the conductor 74 to the
brush 23, and the terminal 66 will be connect-
ed through the contacts 59 60 and conductor
75 through the brush 20, so that alternating
current will be supplied to the armature
through the collecting-rings. At the same
time direct current will be supplied from the
arinature through brush 23, wire (9, wire 63,
magnetizing-coil 29, wire 67, switch-contacts
53 and 54, wire 70, and brush 24, so that the
field magnetism wiil be maintained. In op-
cratine machines in this manner the field-
magnet coil through which an alternating
current passes before synchronism is 0b-
tained must necessarily be composed of a
few turns only, while that through which the
rectified current from the commutator-
brushes passes when the motor is runningin
aynchronism with the generator should be
composed of a large number of turns.  DIifll-
culty is experienced when running the motor
up to synchrenism from the fact that the al-

ternating current in the feld-magnet coils

induces in the coaxial coils secondary cur-
rents of very high electromotive foree, which
may break down the insnlation. Toobviate
this, T displace cne set of coils with regard o
the other, as indicated in Fig. 1, where the
alternating-current coils are shown at 27, be-
ing wound in slots 28 in the pole-pieces,while

the direct-current coils 29 are wound on the
pole-pieces in the ordinary way.

On consid-
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eration it will be found that the alternating
current flowing in one coil 27 induces a cur-
rentonthe ovella,ppmﬂ'cml 29, The said coil
29 has also a current induced in it from the
nextadjacentcoil 27 tothefirst mentioned,and
this second induced current being oppomte in
direction to the first the total effeet of the
two currents will be nul. -
Referring now to Fig. 5, 30 is the shaft of
) synchronous motor, 21 and 22 being the col-
lecting-rings. 31 is a flexible spring adjust-
ably mounted in a slot 32 in the shaft 30 and
secured therein by a set-serew 33. One of
the collecting-rings 21 is uninsulated on a
portion of its interior surface when the shaft
hag attained a certainspeed. The centrifugal
force acting on the flexible arm 31 will cause
the same 130 make contact through the con-
10 the brush
26, which bears on the OthE’}l collecting-ring
22 one terminal of a signal-lamp 35 is con-
nected the other telmmal of said lamp being
conneeted to the dynamo-frame and throu 0*11
the bearings with the shaft 30, as 111d10.?uted
dlaﬂ*ra,mmatleally bythe line 36. The action
of this device is as follows: When the speed
of the shaft 30 reaches a certain amount,
which can be regulated by adjusting the
spring 31 in the &lot 32, the contact-stud at
the end of said spring males connection with
the ring 21 thereby closing a circuit between
the two colluemnﬂ‘ -rings aud the lamp 35 and
lighting said lamp In place of the lamp any
Ob-
viously the use of a device SII]]IIELI to that de-
scribed is not confined to the shafts of alter-
nating-current motors, but may be used to
111d10ate when any rotating shaft has attained
a predetermined speed.
What I claim is—
1. Asingle-phase synchronous alternating-
current eleetue motor, whose main field-mag-

net poles are slotted or perforated near the
inner edge, and are supplied with two sets of
windings, one winding surrounding the whole
of e.ﬂ,ch main polar mo;]ectlon and the other
windingsurrounding one-half ora part of each
of two &d;]acent main polar projections, com-
bined with means whereby the latter wind- |

ingisjoined in series with the armature-wind-

ing when the motor is started and replaced
by the first -mentioned winding when Syn-
chronism is attained, for the purpose speci-
fied.

2. A multipolar dynamo-electric generator
or motor having asubdivided armature-core,
cach section of said core being supplied with
an equal number of slots or perforations near
the outer edge, and all secured to the same
spindle in such a manner that the slots or
perforations in each section of the cores are
not in line with one another, but uniformly
displaced relatively to one anothel and hav-
Ing coils or windings placed in said slots and
eonneeted Sueeessn?'ely In series with the com-
mutator-segment 1n such a way that one end

of each coil is joined at the commutator to

the end of another coil on the same core.

3. A single-phase synchronous alternating-
current electric motor, whose main field- -mag-
net poles are slotted or perforated near the
inner edge, and are supplied with two sets of
windingsa one winding surrounding the whole
of each main polar projection, and the other
winding surrounding one-half or a part of

each of two ﬂdJ&Cpﬂu main polar projections,
combined with means whereby thelatter wind-
ing is employed when the motor is started
and the first-mentioned winding is employed
when synchronism is obtmne@ for the pur-
pose specified.

4. Thecombination with an alternating-cur-
rent electric motor of a rod passing thlouﬂh
a hole or slot In thespindle and subsmmlally
perpendicular to the axis thereof, a spring-
arm supported at the end of said rod and a
ring coaxlal with the spindle and surround-
ing she rod and arm with which ring the end
of the arm makes contact when the spindle
attaing a predetermined speed, substantially
as and for the purpose specified.

In witness whereof I have hereuntoset my
hand in presence of two witnesses.

CONRAD LUDVIG ROSENQVIST.

Witnesses:
FREDERICK WILLIAM LE TALIL,
LEONARD EDMUND HAVYNES.
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